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(TW) a SubStrate; depositing a-Si:H on the buffer layer, baking and 

Correspondence Address: dehydrogenating the a-Si:H; melting and crystallizing the 
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(21) Appl. No.: 10/898,948 implanting Semiconductor impurites with the gate Serving as 

a mask to define the Source/drain; forming a passivation; 
(22) Filed: Jul. 27, 2004 etching the passivation to form contact holes, filling trans 

parent conductive material into the contact holes to accom 
plish the connection between the Source/drain and data line; 

(51) Int. Cl. and forming the pattern of pixel electrode to achieve the low 
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MANUFACTURING METHOD FOR LOW 
TEMPERATURE POLYCRYSTALLINE SILICON 

CELL 

BACKGROUND OF THE INVENTION 

0001. The present invention is related to a manufacturing 
method for low temperature polycrystalline Silicon cell, 
which is simplified and can achieve low temperature poly 
crystalline Silicon cell with better crystallinity and proper 
ties. 

0002 FIGS. 4A to 4E show a manufacturing procedure 
of a conventional low temperature polycrystalline Silicon 
cell by way of bottom gate. Aluminum or molybdenum is 
sputtered on a substrate 80. Then the metal layer is etched by 
means of photolithography to form a gate 81, a Source 82 
and a drain 83 as shown in FIG. 4A. Then, by means of 
chemical vapor deposition (CVD), a gate oxide 84 and 
a-Si:H are deposited. The a-Si is molten by means of laser 
to crystallize into Poly-Si 85. Then, a Poly-Si island is 
pattern-etched by a photolithography proceSS as shown in 
FIG. 4B. Then, by way of back exposure, with the gate 81, 
Source 82 and drain 83 serving as a mask, N' impurities are 
implanted as shown in FIG. 4C. After removing the pho 
toresistor, a passivation 86 is deposited and etched to form 
contact holes 87 as shown in FIG. 4D. Then ITO 88 is filled 
into the contact holes 87 to accomplish connection between 
S/D and data line. Finally, the pattern of pixel electrode is 
formed as shown in FIG. 4E to achieve the low temperature 
polycrystalline Silicon cell. 
0003. In the structure of the low temperature polycrys 
talline silicon cell made by way of bottom gate, the Poly-Si 
is formed on upper side of the gate 81. Therefore, the a-Si 
is deposited on the metallic gate 81. Laser is projected onto 
the a-Si to melt and crystallize the a-Si. In Such procedure, 
the metallic gate 81 with better heat conductivity will 
conduct and dissipate the heat. Therefore, the Poly-Si will 
have Smaller grain size and the mobility is lower. Accord 
ingly, the low temperature polycrystalline Silicon cell will 
have poorer properties. 

SUMMARY OF THE INVENTION 

0004. It is therefore a primary object of the present 
invention to provide a manufacturing method for low tem 
perature polycrystalline Silicon cell, which is simplified and 
can achieve low temperature polycrystalline Silicon cell with 
better crystallinity and properties. 
0005 According to the above object, the manufacturing 
method for low temperature polycrystalline Silicon cell of 
the present invention includes Steps of 

0006 forming a buffer layer on a substrate, then a layer 
of a-Si:H being further deposited on the buffer layer, 
then the a-Si:H being baked by means of a high 
temperature baker and dehydrogenated, then the a-Si 
being molten by means of laser to crystallize the a-Si 
into Poly-Si, then a Poly-Si island being formed by 
photolithography, then a gate oxide being deposited; 

0007) sputtering a metal layer on the gate oxide, the 
regions of the gate metal and data line metal being 
defined by means of photolithography; 

0008 implanting semiconductor N' impurities with 
the gate Serving as a mask to define the regions of the 
Source/drain; 
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0009 forming a passivation, then the regions of the 
Source/drain and data line electrode being etched to 
form contact holes, and 

0010 filling transparent conductive material into the 
contact holes to accomplish the connection between the 
Source/drain and data line, finally, the pattern of pixel 
electrode being formed to achieve the low temperature 
polycrystalline Silicon cell. 

0011. The Poly-Si is formed under the gate. Therefore, 
when using the laser to melt and crystallize the a-Si into 
Poly-Si, the Poly-Si will have better crystallinity and the 
properties of the low temperature polycrystalline Silicon cell 
are enhanced. 

0012. The TFT low temperature polycrystalline silicon 
cell of top gate pattern can be made only by means of four 
masks. Therefore, the manufacturing procedure is simpli 
fied. 

0013 The present invention can be best understood 
through the following description and accompanying draw 
ings wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014 FIGS. 1A to 1E show the manufacturing procedure 
of a first embodiment of the present invention; 
0.015 FIGS. 2A to 2F show the manufacturing procedure 
of a Second embodiment of the present invention; 
0016 FIGS. 3A to 3F show the manufacturing procedure 
of a third embodiment of the present invention; and 
0017 FIGS. 4A to 4E show the manufacturing procedure 
of a conventional low temperature polycrystalline Silicon 
cell. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0018 Please refer to FIGS. 1A to 1E. With manufactur 
ing method for PMOS (p-type transistor) or NMOS (n-type 
transistor) exemplified, the manufacturing method for low 
temperature polycrystalline Silicon cell of the present inven 
tion includes Steps of: 

0019 1... fully depositing and forming a buffer layer 11 
over the Substrate 10 as shown in FIG. 1A, the buffer 
layer 11 being made of SiO, SiN., TEOS oxide, etc. 
a layer of a-Si:H being further deposited on the buffer 
layer 11 with a thickness of about 500-1500 A, then the 
a-Si:H being baked for 2-4 hrs by means of a high 
temperature baker at 400° C.-500 C. and dehydroge 
nated, then the a-Sibeing molten by means of laser to 
crystallize the a-Si into Poly-Si, then a Poly-Si island 
12 being formed by photolithography, then by means of 
chemical vapor deposition (CVD), a gate oxide 13 
being deposited with a thickness of about 500-2000 A 
as shown in FIG. 1A, 

0020 2. depositing MoW on the gate oxide 13 with a 
thickness of 1000-3000 A by Sputtering, the regions of 
the gate metal 14 and data line metal 15 being defined 
by means of photolithography as shown in FIG. 1B: 

0021 3. implanting N' or P with the gate serving as 
a mask to define the regions of the source 16/drain 17 
as shown in FIG. 1C: 



US 2006/0024870 A1 

0022 4. forming silicon oxide or silicon nitride or 
TEOS oxide as a passivation 18 by means of CVD, the 
passivation 18 having a thickness of 3000-5000 A, by 
photolithography, the regions of the Source/drain and 
data line electrode being etched to form contact holes 
19 as shown in FIG. 1D; and 

0023 5. filling low resistance transparent conductive 
material A (such as ITO, IZO, etc.) into the contact 
holes 19 to accomplish the connection between the 
Source/drain and data line, finally, the pattern of pixel 
electrode being formed as shown in FIG. 1E to achieve 
the low temperature polycrystalline Silicon cell. 

0024. In the structure of the low temperature polycrys 
talline silicon cell of the present invention, the Poly-Si is 
formed under the gate to form a top gate pattern. Therefore, 
when using the laser to melt and crystallize the a-Si into 
Poly-Si, it is avoided that the metallic gate with better heat 
conductivity conducts and dissipates the heat. Therefore, the 
Poly-Si will have larger grain size and better mobility. 
Accordingly, The Poly-Si has better crystallinity and the 
properties of the low temperature polycrystalline Silicon cell 
are enhanced. 

0.025 In conclusion, the manufacturing method of the 
present invention has the following advantages: 

0026 1. The crystallized Poly-Siwill have larger grain 
size and better mobility. Accordingly, the Poly-Si has 
better crystallinity and the properties of the low tem 
perature polycrystalline Silicon cell are enhanced. 

0027 2. The TFT low temperature polycrystalline sili 
concell of top gate pattern can be made only by means 
of four masks. The manufacturing procedure is simpli 
fied. 

0028 FIGS. 2A to 2F show a second embodiment of the 
present invention. With the manufacturing method for 
CMOS with LDD exemplified, the manufacturing method 
for low temperature polycrystalline Silicon cell of the 
present invention includes Steps of: 

0029) 1. depositing a layer of SiO with a thickness of 
2000-5000 A on the substrate 20 as a buffer layer as 
shown in FIG. 2A, then a-Si:H with a thickness of 
500-1500 A being further deposited on the SiO by 
means of CVD, then the a-Si:H film being subjected to 
a dehydrogenation treatment through heating prefer 
ably at 400-550° C., then the a-Si being molten by 
means of laser to crystallize the a-Si into Poly-Si, then 
two Poly-Si islands 21A, 21 B being defined by photo 
lithography; 

0030) 2. implanting N* as shown in FIG. 2B, phos 
phorus being implanted into the regions of n-type 
Source 22A/drain 23A, 

0031 3. depositing gate oxide 24 by means of CVD as 
shown in FIG. 2C, the material of the gate oxide being 
silicon oxide or silicon nitride or TEOS oxide; 

0032) 4 depositing MoW (1000-3000 A) on the gate 
oxide 24 by means of Sputtering, then the regions of the 
gate metal 25A, 25B and data line metal 26A, 26B 
being defined by means of photolithography, then N. 
being implanted with the gate metal 25A and data line 
metal 26A Serving as a mask to form the region of the 
LDD 27; 
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0033) 5. implanting P' as shown in FIG. 2D, boron 
being implanted into the regions of p-type Source 
22A/drain 23A, 

0034) 6. forming silicon oxide or silicon nitride or 
TEOS oxide on the gate electrode and data line elec 
trode as a passivation 28 by means of CVD as shown 
in FIG. 2E, the passivation 28 having a thickness of 
3000-5000 A, by means of photolithography, the 
regions of the Source/drain and data line electrode 
being etched to form contact holes 29; and 

0035 7. filling transparent conductive material A (such 
as ITO, IZO, etc.) into the contact holes 29 to accom 
plish the connection between the Source/drain and data 
line as shown in FIG. 2F, finally, the pattern of pixel 
electrode being formed. 

0036) The second embodiment of the present invention is 
applicable to the low temperature polycrystalline Silicon cell 
of CMOS. The second embodiment can also achieve better 
crystallinity and Simplify the manufacturing procedure of 
the Poly-Si as the first embodiment. 
0037 FIGS. 3A to 3F show a third embodiment of the 
present invention. With the manufacturing method for 
NMOS with LDD exemplified, the manufacturing method 
for low temperature polycrystalline Silicon cell of the 
present invention includes Steps of: 

0038 1. depositing a-Si:H with a thickness of 
500-1000 A on the buffer layer 31 of the substrate 30, 
which buffer-layer 31 can be made of SiO, SiN 
TEOS oxide, etc. as shown in FIG. 3A, then the a-Si:H 
film being Subjected to a dehydrogenation treatment 
through heating preferably at 400-550° C., then the 
a-Si being molten by means of laser to crystallize the 
a-Si into Poly-Si, then a Poly-Si island 32 being defined 
by photolithography, then gate oxide 33 with a thick 
ness of 500-2000 A being deposited by means of CVD; 

0039 2. Sequentially depositing Al/Cr, Cr/Al or Al/Mo 
on the gate oxide 24 by means of Sputtering as shown 
in FIG. 3B, in this embodiment, Al/Mo being exem 
plified, then the regions of the gate metal 34 and data 
line metal 35 being defined by means of photolithog 
raphy, due to the difference between the etching rates of 
the etching liquid with respect to the two kinds of 
metals, a gap of 0.5-1.5 um being formed between the 
upper layer of Mo and lower layer of Al; 

0040. 3. with the upper layer of Mo serving as a mask, 
implanting phosphorus to form N' region as shown in 
FIG. 3C; 

0041. 4. after etching Mo, with the Al serving as a 
mask, forming N. LDD region as shown in FIG. 3D; 

0042 5. depositing a passivation layer 36 on gate 
electrode and data line electrode as shown in FIG. 3E 
to define the regions of contact holes 37; and 

0043 6. filling low resistance transparent conductive 
material A (such as ITO, IZO, etc.) into the contact 
holes 37 to accomplish the connection between the 
Source/drain and data line as shown in FIG. 3F, finally, 
the pattern of pixel electrode being formed. 

0044) The third embodiment can also achieve better 
crystallinity and Simplify the manufacturing procedure of 
the Poly-Si as the first embodiment. 
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004.5 The above embodiments are only used to illustrate 
the present invention, not intended to limit the Scope thereof. 
Many modifications of the above embodiments can be made 
without departing from the Spirit of the present invention. 
What is claimed is: 

1. A manufacturing method for low temperature polycrys 
talline Silicon cell, the low temperature polycrystalline sili 
con cell comprising a SubStrate, a buffer layer, Poly-Si 
island, gate oxide, gate metal, data line metal, passivation 
and transparent conductive material which are Sequentially 
overlaid on the Substrate, Said manufacturing method com 
prising Steps of: 

forming a buffer layer on a Substrate, then a layer of 
a-Si-H being further deposited on the buffer layer, then 
the a-Si:H film being Subjected to a dehydrogenation 
treatment through heating preferably at 400-550° C., 
then the a-Sibeing molten by means of laser to crys 
tallize the a-Si into Poly-Si, then a Poly-Si island being 
defined by photolithography, then a gate oxide being 
deposited; 

Sputtering a metal layer on the gate oxide, the regions of 
the gate metal and data line metal being defined by 
photolithography; 

implanting Semiconductor impurities with the gate Serv 
ing as a mask to define the regions of the Source/drain; 

forming a passivation, then the regions of the Source/drain 
and data line electrode being etched to form contact 
holes, and 

filling transparent conductive material into the contact 
holes to accomplish the connection between the Source/ 
drain and data line, finally, the pattern of pixel electrode 
being formed to achieve the low temperature polycrys 
talline Silicon cell. 

2. The manufacturing method for low temperature poly 
crystalline Silicon cell as claimed in claim 1, wherein the 
buffer layer is made of SiO, SiN., TEOS oxide, etc. 

3. The manufacturing method for low temperature poly 
crystalline silicon cell as claimed in claim 1, wherein the 
deposited a-Si:H has a thickness of about 500-1000 A. 
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4. The manufacturing method for low temperature poly 
crystalline Silicon cell as claimed in claim 1, wherein the 
a-Si-H is baked in the high temperature baker for 2-4 hrs at 
400° C.-500° C. and dehydrogenated. 

5. The manufacturing method for low temperature poly 
crystalline Silicon cell as claimed in claim 1, wherein the 
gate oxide is deposited with a thickness of about 500-2000 
A by means of chemical vapor deposition (CVD). 

6. The manufacturing method for low temperature poly 
crystalline Silicon cell as claimed in claim 1, wherein in the 
Step of Sputtering the metal layer on the gate oxide, the metal 
layer is MoW which is deposited on the gate oxide with a 
thickness of 1000-3000 A by means of Sputtering. 

7. The manufacturing method for low temperature poly 
crystalline Silicon cell as claimed in claim 1, wherein the 
passivation is formed by means of CVD and the material of 
the passviation is silicon oxide or silicon nitride or TEOS 
oxide, the passivation having a thickness of 3000-5000 A. 

8. The manufacturing method for low temperature poly 
crystalline Silicon cell as claimed in claim 1, wherein the 
transparent conductive material is ITO, IZO or the like. 

9. The manufacturing method for low temperature poly 
crystalline Silicon cell as claimed in claim 1, wherein in the 
Step of Sputtering the metal layer on the gate oxide, an upper 
metal layer and a lower metal layer of Al/Cr, Cr/Al or Al/Mo 
are Sequentially deposited on the gate oxide by means of 
Sputtering, due to the difference between the etching rates of 
the two metal layers, a gap being formed between the upper 
and lower metal layers, with the upper metal layer Serving 
as a mask, phosphorus being implanted to form N' region, 
then, immediately after etching the upper metal layer, with 
the lower metal layer Serving as a mask, N. LDD region 
being formed. 

10. The manufacturing method follow temperature poly 
crystalline Silicon cell as claimed in claim 1, wherein 
phosphorus is implanted in the regions of n-type Source/ 
drain, then N being implanted with the gate metal and data 
line metal Serving as a mask to form LDD region, then boron 
being implanted in the regions of p-type Source/drain to 
form CMOS with LDD. 


